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Abstract 
 
Clear-cutting has been practiced for centuries to provide timber for our societal needs. It 
is the most economically profitable method of timber harvesting but can create disturbances in 
the ecosystems when practiced irresponsibly. Clear-cutting vast parcels of land can have adverse 
effects on the quality of the soils, including erosion, loss of nutrients due to rapid runoff, and 
disruption of habitats and wildlife. Moreover, with large parcels of trees cut, soils are more 
exposed to direct airborne fallout and rapid runoff of trace metals such as mercury (Hg) into 
nearby fluvial systems. In the summer of 2013, soil samples were collected at three forested sites 
prior to clear-cutting in order to determine baseline concentrations of Hg and organic material. 
The three sites were Mill Stone (ME), Douglas Brook (NH), and Hogsback (NH). Samples at the 
Mill Stone site reported higher concentrations of Hg (µ=194, SE=7) from the O-horizon than did 
from the B-horizon (µ=93, SE=5); samples at the Douglas Brook site reported relatively high 
concentrations of Hg from the O-horizon (µ=209, SE=8) and from the B-horizon (µ=139, SE=6); 
samples at the Hogsback site reported the highest concentrations of Hg from the O-horizon 
(µ=250, SE=10) and from the B-horizon (µ=160, SE=14). The means from both horizons at all 
three sites exceeded the baseline concentration of 85 ppb in the United States and only the means 
from O-horizon at three sites were above the Threshold Effect Concentration (TEC) of 180 ppb, 
found in sediment from freshwater ecosystems. Positive correlations between Hg and organic 
material from the baseline data were observed. The sites will be revisited and samples collected 
in the next five years and those data will be compared with the baseline data from this study to 
observe and analyze the effects of clear-cutting on Hg, organic material, and the relationship 
between the two in the soils over time after the clear-cut. 
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Introduction 
 
The extraction of timber has prompted significant concern for soil fertility and tree stand 
productivity, without which can lead to disturbances in natural habitats and biodiversity of forest 
ecosystems (Fritz, 1989; Munthe et al., 2001; Putz et al., 2008). Numerous studies suggest that 
deforestation leads to and accelerates stream acidification and nutrient loss in the northeastern 
United States due to removal of tree covers (Likens et al., 1970; Johnson et al., 1981; Hornbeck 
and Kropelin, 1982; Driscoll, 1985; Waring and Schlesinger, 1985; Martin et al., 1986; 
Hornbeck et al., 1987; Fritz, 1989; Dahlgren and Driscoll, 1994). Newly cleared parcels are also 
exposed to direct airborne fallout and rapid runoff of trace metals such as mercury (Hg) into 
nearby fluvial systems (Fritz, 1989). Yet, few data exist on the effects of clear-cutting on the 
accumulation and redistribution of Hg in forest soil as well as the organic content of the soil. The 
purpose of this study – the initial phase of a six-year-long study – was to determine baseline 
concentrations of Hg, organic material, and the relationship between Hg and organic material 
before the clear-cut. 
 
Clear-cutting as an environmental concern 
 
Clear-cutting, or clearcut logging, is a forestry practice in which most or all trees in an 
area are uniformly cut down. This silvicultural method has been widely used to meet societal 
needs for centuries such as establishing land for agriculture, cattle-ranching, mining, oil and gas 
extraction, development, and timber (Reitze and Reitze, 1975). However, clear-cutting can have 
adverse effects on the quality of the soils and forest ecosystems. It can lead to soil erosion due to 
the absence of organic material that holds the soil intact. As the soil erodes, nutrients necessary 
for the plant growth can be lost by runoff or leaching into drainage waters (Likens et al., 1970; 
Hornbeck and Kropelin, 1982; Hornbeck et al., 1987; Johnson et al., 1988). Sustainable forestry 
can exist only if the rate at which the nutrients are removed is equal to or less than that of 
replenishment by natural processes. With vast parcels of trees cleared, soils are more prone to 
direct airborne fallout and rapid runoff of trace metals such as mercury into nearby fluvial 
systems (Johnson and Siccama, 1983). 
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Hg from natural and anthropogenic sources 
 
 Mercury (Hg) is a naturally occurring element at trace levels present in the earth’s crust. 
It moves from the earth’s crust into the biosphere as a result of both natural processes and human 
activities (Stein et al., 1996). It exists in the forms of elemental Hg, inorganic Hg compounds, 
and organic Hg compounds. Natural sources include volcanic activities, weathering of rocks, 
volatilization from soil and water surfaces, and forest fires (Nriagu, 1989; Lindqvist et al., 1991; 
Round et al., 1998). In natural conditions, mercury normally ranges from 4-58 ppb in terrestrial 
soil (NOAA, 2004). However, since the beginning of the industrial era (ca. 1850), an excess 
amount of Hg has been put into the atmosphere by anthropogenic, or human-induced, processes 
(Swain et al., 1992; Fitzgerald et al., 1998; Schuster et al., 2002; Lindberg et al., 2007; Landers 
et al., 2008). Glacial and sediment records show that in the millennium before industrialization, 
mercury and other metals had a relatively steady deposition flux with occasional perturbation 
from volcanic activities (Schuster et al., 2002).  
Munthe et al. (2001) suggested that anthropogenic activities have increased the overall 
levels of Hg in the atmosphere by roughly a factor of 3. Major anthropogenic sources include 
coal-fired power plants (35%), medical waste incinerators (27%), municipal waste combustors 
(22%), industrial/commercial boilers (8%), chlorine production (5%), and hazardous waste 
incineration (3%) (Driscoll et al., 2007). Once released into the atmosphere, mostly in gaseous 
and particulate forms, mercury can cycle through air, land, and water while undergoing chemical 
and physical transformations. When vaporized during the production of energy, mercury has a 
residence time in the atmosphere of 0.5-2 years, which is long enough for Hg to be transported 
by the local wind patterns, such as the jet stream in the mid-western United States (Capri, 1996; 
Keeler, 2002). Airborne elemental Hg will eventually reach the ground through either aeolian 
(wind-blown) deposition or precipitation, which requires Hg to oxidize into Hg(II), a water-
soluble form, and attach to water droplets (Capri, 1996). Another important path of Hg on the 
ground and into nearby aquatic systems is runoff or leaching resulting from mining activities 
(Gray et al., 2004; Hines et al., 2006; Engle et al., 2007). There is also some evidence that Hg 
may be mobilized during soil disturbances from construction of logging roads or large fire breaks 
(Munthe and Hultberg, 2004). 
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Hg as a health hazard 
 
Exposure to high concentrations of Hg can result in reproductive impairment, growth 
inhibition, developmental abnormalities, altered behavioral responses, and damaged wildlife 
(Scudder et al., 2009; Keller et al., 2014). When ingested or absorbed into the body of any 
animal, mercury can cause severe neurological damage. The primary concern for Hg in stream 
ecosystems and ultimately in human health is bioaccumulation, which results in animals 
accumulating Hg in their fatty tissues (Alpers et al., 2008). As biomass is transported through 
trophic levels via predation, mercury is transferred from prey to predator (Herlihy et al., 2007) 
and accumulates in the higher trophic levels. In the United States, the primary source of Hg 
exposure among humans is through consumption of contaminated fish (Little, 2002). However, 
elemental inorganic Hg is not readily bioavailable, and so it must first be methylated into 
methylmercury (CH3Hg+) by bacteria in alluvial environments (Seigneur et al., 2003). This 
methylated, organic form of Hg is capable of bonding with fine sediments (Bank, 2012) and 
organic matter due to its positive charge and high affinity for adsorption (Gruba et al., 2014). In 
this form, mercury is bioavailable, persistent in the fatty tissues of organisms, and one thousand 
times more likely to bioaccumulate than elemental Hg (Scudder et al., 2009). 
 
Objectives 
 
 The purpose of this study was to determine the baseline concentrations of Hg and organic 
material in sub-alpine forest soils at three different sites within the White Mountain National 
Forest before a clear-cut. These data will be useful to the Forest Service because metal 
contamination, especially Hg, in the White Mountain National Forest is poorly quantified in 
regions that are cleared of trees with significant canopy cover. Moreover, these sites will be 
revisited, and samples following the clear-cut will be obtained and analyzed for the next five 
years in order to look at the buildup or removal of Hg and organic material in the soils after the 
clear-cut. 
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Materials and Methods 
Study Site 
 Totaling 750,852 acres (3,3039 km2) in area, the White Mountain National Forest 
(WMNF) extends over some parts of New Hampshire and Maine (USFS, 2012; Fig. 1). It was 
established in 1918 as a result of the Weeks Act of 1911, which authorized acquisition of six 
million acres of land in the eastern United States to protect forests from further degradation due 
to extensive logging practices of private timber companies. Since then, WMNF along with 21 
other national forests throughout the north and southeast United States have been federally 
managed (USFS, ND). 
 
 
Figure 1. Overview of the three pre-determined sites in White Mountain National Forest 
(WMNF). They are Mill Stone (ME), Douglas Brook (NH), and Hogsback (NH). 
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Sample Collection 
 
From June 24th to June 26th 2013, soil samples were collected at three pre-determined 
sites in WMNF: Mill Stone (ME), Douglas Brook (NH) and Hogsback (NH), respectively (Fig. 
1). There had not been any major storm events within the previous two weeks and sample 
collection at each site was completed in one day. The sites were approached by vehicle to the 
nearest logging road or trail and on foot to the exact locations in the forest. 
Soil samples were collected every 25 meters in a quasi-gridded array along transects 
roughly 50 meters apart from each other whenever possible. The exact sampling locations were 
recorded using a handheld Garmin GPS unit (Montana® 650t) (Figs. 2, 3, and 4). Soil samples 
were collected at each sample location – from the O and B soil horizons – into separate 2 oz. 
Whirl-Pak® Write-On bags (Nasco, Product# B01064WA). Samples from the O-horizon were 
collected from the topsoil of the forest floor while samples from the B-horizon were extracted 
from the ground about a foot below the surface using a shovel and a soil probe (AMS Inc.). 
Between each sampling, the shovel and the soil core sampler were wiped off of the previous soil 
sample with a towel. Collected samples, labeled with dates, locations, and soil types, were stored 
in a cooler with ice packs until returning to lab on June 30th 2013. 
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Figure 2. On June 24th 2013, 98 soil samples were collected at the Mill Stone site in Maine 
(44°32’61”N, 70°81’68”W). Some samples outside the Mill Stone plot were collected for 
controls and will be useful for comparison over time after the clear-cut. 
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Figure 3. On June 25th 2013, 100 soil samples were collected at the Douglas Brook site in New 
Hampshire (44°03’26”N, 71°31’93”W). Some samples outside the Douglas Brook plot were 
collected for controls and will be useful for comparison over time after the clear-cut. Soil sample 
from the B-horizon at location E5 was not available at the time of baseline sampling. 
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Figure 4. On June 26th 2013, 64 soil samples were collected at the Hogsback site in New 
Hampshire (44°02’69”N, 71°91’56”W). The long strip of plot stretching westward had already 
been cut at the time of baseline sampling. Soil samples from the B-horizon at locations A4, A15, 
and A16 were not available at the time of baseline sampling. 
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Laboratory Analysis 
 
Upon arriving at Trinity College’s Earth Science lab, bagged soil samples were stored in 
a refrigerator in order to delay further chemical breakdown and decomposition of the organic 
materials. Samples were transferred into new 50 mL digestion tubes (or digitubes) and placed in 
a freezer overnight at an angle to maximize the surface area of ice formed and to accelerate the 
sublimation process. The resulting samples were freeze dried using Labconco Freeze Dry 
System/Freezone 4.5. 
A Milestone Direct Mercury Analyzer (DMA-80) was used for the analysis of Hg 
concentrations, and the loss on ignition (LOI) method by Dean (1974) used for quantification of 
soil organic material. Each sample was run three times for both analyses and the three resulting 
concentrations were averaged. The distributions of Hg and organic material concentrations were 
visualized and interpolated using the “spline with barrier” tool in ArcGIS© (v. 10, ESRI, 
Redlands, CA) and plotted using Grapher© (v. 8, Golden Software Inc., Golden, CO). 
 
Comparative Analysis 
 
For comparison, results from the O- and B-horizons at each site were mapped and plotted 
together side by side. Darker colored areas on the maps indicate higher concentrations and 
percentages of Hg and organic material in the soils, respectively. In order to visualize the level 
and extremity of Hg found at the study sites, the background and baseline concentrations of Hg, 
found throughout the United States, and consensus-based threshold effect concentration (TEC) 
were plotted in the graphs. The “background” concentration of Hg represents the geogenic and 
natural concentration in soils and ranges from 4 to 58 ppb (NOAA, 2004). The “baseline” 
concentration of Hg in streambed sediments includes the background and the anthropogenic 
contribution and is reported to be 85 ppb for the United States (Rice, 1995). The TEC of 180 ppb 
denotes the concentration below which harmful effects are unlikely to be observed (MacDonald 
et al., 2000). 
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Results 
Mercury 
 
At the Mill Stone site, more Hg was concentrated along the 900 feet contour line in both 
the O- and B-horizons (Fig. 5). The overall darker color scheme in the map of the O-horizon 
indicated that more Hg was present in the O-horizon (Fig. 5). Mercury concentrations from the 
O-horizon all exceeded the baseline concentration and 28 out of 49 samples were above the TEC 
(Fig. 6). All samples from the B-horizon had concentrations that were below the TEC (Fig. 6). 
Nine samples had concentrations that fell within the range of the background concentration while 
26 samples were above the baseline concentration (Fig. 6). Mean concentration of Hg from the 
O-horizon (µ=194 ppb, SE=7) was higher than that from the B-horizon (µ=93 ppb, SE=5) (Table 
1). 
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Figure 5. Maps showing the interpolations of Hg from the O-horizon (right) and B-horizon (left) 
at the Mill Stone site (ME). Darker colored areas indicate higher concentrations of Hg in the soil.  
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Figure 6. Graphical interpretation of Hg concentration at the Mill Stone site (ME). The shaded 
grey area (4 – 58 ppb) is the range of background Hg concentration in soil (NOAA, 2004). The 
dotted green line is the baseline Hg concentration of 85 ppb in streambed sediments for the 
United States (Rice, 1995). The dotted red line (180 ppb) is the consensus-based threshold effect 
concentration (TEC) of Hg (MacDonald et al., 2000). The solid green line is the mean Hg 
concentration from the O-horizon (194 ppb) and the solid grey line is the mean from the B-
horizon (93 ppb). The error bars were generated from the coefficients of variations (CV). 
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At the Douglas Brook site, higher concentrations of Hg were present in the northwestern 
region of the plot from the O-horizon and in the southwestern region of the plot from the B-
horizon (Fig. 9). All samples from the O-horizon had Hg concentrations that were above the 
baseline concentration with 32 samples exceeding the TEC (Fig. 10). All samples from the B-
horizon had Hg concentrations above the background concentration. Forty-five out of 49 samples 
exceeded the baseline concentration and out of those 45, eight samples were above the TEC (Fig. 
10). Mean concentration of Hg from the O-horizon (µ=209 ppb, SE=8) was higher than that from 
the B-horizon (µ=139 ppb, SE=6) (Table 1). 
 
 
Figure 9. Maps showing the interpolations of Hg from the O-horizon (right) and B-horizon (left) 
at the Douglas Brook site (NH). Darker colored areas indicate higher concentrations of Hg in the 
soil. 
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Figure 10. Graphical interpretation of Hg concentration at the Douglas Brook site (NH). The 
shaded grey area (4 – 58 ppb) is the range of background Hg concentration in soil (NOAA, 
2004). The dotted green line is the baseline Hg concentration of 85 ppb in streambed sediments 
for the United States (Rice, 1995). The dotted red line (180 ppb) is the consensus-based 
threshold effect concentration (TEC) of Hg (MacDonald et al., 2000). The solid green line is the 
mean Hg concentration from the O-horizon (209 ppb) and the solid grey line is the mean from 
the B-horizon (139 ppb). The error bars were generated from the coefficients of variations (CV). 
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At the Hogsback site, higher concentrations of Hg were present in the western region of 
the plot and below the 2100 feet contour line from both the O- and B-horizons (Fig. 13). All 
samples from the O-horizon had Hg concentrations that were above the baseline concentration 
with 30 samples exceeding the TEC (Fig. 14). From the B-horizon, five samples had 
concentrations that fell below the baseline concentration, three of which were within the range of 
the background concentration (Fig. 14). The remaining 27 samples were above the baseline 
concentration, twelve of which exceeded the TEC (Fig. 14). Mean concentration from the O-
horizon (µ=250 ppb, SE=10) was greater than that from the B-horizon (µ=160 ppb, SE=14) 
(Table 1). 
 
 
Figure 13. Maps showing the interpolations of Hg from the O-horizon (right) and B-horizon 
(left) at the Hogsback site (NH). Darker colored areas indicate higher concentrations of Hg in the 
soil. 
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Figure 14. Graphical interpretation of Hg concentration at the Hogsback site (NH). The shaded 
grey area (4 – 58 ppb) is the range of background Hg concentration in soil (NOAA, 2004). The 
dotted green line is the baseline Hg concentration of 85 ppb in streambed sediments for the 
United States (Rice, 1995). The dotted red line (180 ppb) is the consensus-based threshold effect 
concentration (TEC) of Hg (MacDonald et al., 2000). The solid green line is the mean Hg 
concentration from the O-horizon (250 ppb) and the solid grey line is the mean from the B-
horizon (160 ppb). The error bars were generated from the coefficients of variations (CV). 
 
Table 1. Average and standard error of Hg and organic material at the Mill Stone (ME), Douglas 
Brook (NH), and Hogsback (NH) sites. 
  
Statistics 
Mill Stone Douglas Brook Hogsback 
B O B O B O 
Mercury Mean (ppb) 93 194 139 209 160 250 
SE 5 7 6 8 14 10 
Organic Material Mean (%) 11.6 76 13 60 15 76 
SE 0.6 3 1 4 2 4 
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Organic Material vs. Hg 
 
The Mill Stone site reported higher percentages of organic material from the O-horizon 
(µ=76%, SE=3) than from the B-horizon (µ=11.6%, SE=0.6) (Fig. 7; Table 1). Higher 
percentages of organic material were present at lower elevations in the O-horizon, but no 
apparent trend was observed in the B-horizon (Fig. 7). The Douglas Brook site also reported 
higher percentages of organic material from the O-horizon (µ=60%, SE=4) than from the B-
horizon (µ=13%, SE=1) (Fig. 11; Table 1). Higher percentages of organic material were present 
near the north and south ends of the plot in the O-horizon, but no apparent trend was observed in 
the B-horizon (Fig. 11). The Hogsback site reported results consistent with the previous two 
sites: higher percentages of organic material from the O-horizon (µ=76%, SE=4) than from the 
B-horizon (µ=15%, SE=2) (Fig. 15; Table 1). No apparent trend was observed in the O- and B-
horizons (Fig. 15). 
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Figure 7. Maps showing the interpolations of organic material from the O-horizon (right) and B-
horizon (left) at the Mill Stone site (ME). Darker colored areas indicate higher percentages of 
organic material in the soil. 
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Figure 11. Maps showing the interpolations of organic material from the O-horizon (right) and 
B-horizon (left) at the Douglas Brook site (NH). Darker colored areas indicate higher 
percentages of organic material in the soil. 
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Figure 15. Maps showing the interpolations of organic material from the O-horizon (right) and 
B-horizon (left) at the Hogsback site (NH). Darker colored areas indicate higher percentages of 
organic material in the soil. 
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Correlations between the concentrations of Hg and the percentages of organic material at 
three sites were observed (Fig. 8, 12, and 16). Samples from the O-horizon, whose percentages 
of organic material are higher than those from the B-horizon, were found to have higher Hg 
concentrations than those from the B-horizon. At the Mill Stone site, approximately 76% of 
organic material was correlated with 194 ppb of Hg in the O-horizon, whereas roughly 11.6% of 
organic material was correlated with 93 ppb of Hg in the B-horizon (Fig. 8, Table 1). The data 
points for the O-horizon were more dispersed than those for the B-horizon with some even 
overlapping with the tightly clustered data points of the B-horizon. At the Douglas Brook site, 
approximately 60% of organic material responded with 209 ppb of Hg in the O-horizon, whereas 
roughly 13% of organic material responded with 139 ppb of Hg in the B-horizon (Fig. 12, Table 
1). The data points for the O-horizon were also more scattered than those for the B-horizon with 
some even overlapping with those for the B-horizon. However, there was one data point for the 
B-horizon that was near the data points for the O-horizon. Similarly at the Hogsback site, about 
76% of organic material was associated with 250 ppb of Hg in the O-horizon while about 15% of 
organic material was with 150 ppb of Hg in the B-horizon (Fig. 16, Table 1). The data points for 
the O-horizon were more spread out than those for the B-horizon, but the data points for the B-
horizon were not as tightly clustered as those from the previous two sites. 
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Figure 8. Correlation between percentages of organic material and concentrations of Hg in the O- 
and B-horizons at the Mill Stone site (ME).  
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Figure 12. Correlation between percentages of organic material and concentrations of Hg in the 
O- and B-horizons at the Douglas Brook site (NH). 
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Figure 16. Correlation between percentages of organic material and concentrations of Hg in the 
O- and B-horizons at the Hogsback site (NH). 
 
 
 
 
 
 
 
 
	   30	  
Discussion 
Hg in O-horizon vs. B-horizon 
 
 Upland forest soils are natural sinks for atmospherically deposited Hg because Hg tends 
to bind to organic and mineral soil particles (Hall and St. Louis, 2004). Higher concentrations of 
Hg were found in soils from the O-horizon than from the B-horizon at all three sites, as Hg 
content varies with depth of the soil. Organic soils (O-horizon) commonly have higher average 
Hg contents than do mineral soils (B-horizon) because particulate organic matter accumulates 
more Hg per unit of organic carbon (Lag and Steinnes, 1978; Hall and St. Louis, 2004; 
Ravichandran, 2004; Gruba et al., 2014). Moreover, when leaves that are rich in Hg due to an 
exposure to atmospheric Hg fall, they accumulate on the forest floor, adding to the O-horizon. 
 
Hg in Westerly Aspect vs. Easterly Aspect 
 
For both the Mill Stone and Hogsback sites, higher concentrations of Hg were more 
prevalent on the western side of the plot, and at lower elevations in the O- and B-horizons. The 
elevations of the plots increase towards their eastern sides, which create a westerly aspect, or 
west-facing slope. Westerly aspects can alter the microclimate – wind pattern, air temperature, 
and precipitation – of hilly regions (Smith, 1979). Atmospheric Hg and rainclouds containing Hg 
are carried by local wind patterns toward the westerly aspect. However, they can either flow 
upwards and over it, or slow down due to the relief of mountains that stand in the path of the 
wind patterns (Simpson, 1987; Tripoli and Cotton, 1989; Barros and Lettenmaier, 1994). 
Therefore, trees that stand in the lower elevated, western end of the slope are exposed to the 
slowly moving atmospheric Hg for longer periods of time. This prolonged exposure allows for 
the leaves to absorb and retain more Hg. Mercury-rich leaves eventually fall on the ground, 
adding to the organic soils of the forest. 
With increasing altitude, the air temperature decreases and changes the water vapor back 
to its liquid state, which leads to a higher precipitation rate on the windward slope. As the 
atmospheric Hg and rainclouds that contain Hg travel over the westerly aspect, mercury becomes 
scarcer. As a result, there were lower concentrations of Hg on the eastern side of the plot at both 
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of these sites. In addition, lower elevations may accumulate higher concentrations of Hg due to 
runoff. 
Concentrations of Hg found at the Douglas Brook site did not show patterns similar to 
those found at the Mill Stone and Hogsback sites. This may be due to the fact that the Douglas 
Brook site is located near an area of topographic depression, surrounded by higher ground. 
Although the Douglas Brook site experiences a westerly aspect, the elevated ground on the west 
of the plot affects the microclimate and hence the distribution of Hg at the site. 
 
Hg in the Mill Stone vs. Douglas Brook vs. Hogsback site 
 
The Hogsback site reported the highest mean concentration of Hg, followed by the 
Douglas Brook site. The Mill Stone site reported the lowest mean concentration. This may be 
due to numerous westerly aspects between each site in the White Mountain National Forest and 
the locations of each site relative to each other. The Hogsback site is located farthest west and 
Mill Stone site is located farthest east. The wind patterns and rainclouds carrying Hg can be 
trapped in the ranges of hills and mountains as they travel east (Simpson, 1987; Tripoli and 
Cotton, 1989; Barros and Lettenmaier, 1994). Therefore, less Hg may be present in the 
atmosphere on the eastern side of the White Mountain National Forest. On the other hand, the 
Hogsback site might have had the highest mean Hg concentration because Hg has a residence 
time of 0.5-2 years in the atmosphere (Capri, 1996; Keeler, 2002). Since most Hg is produced 
from the coal burning power plants of the upper mid-west, it is difficult for Hg to travel farther 
east. Thus, since the Mill Stone site is the most easterly of the three sites, the lowest 
concentrations of Hg were reported at this site. 
 
Organic Material 
 
No apparent relationship was observed between the distribution of organic material and 
the aspects of the study sites. By definition, more organic material was present in the O-horizon 
than the B-horizon. A stronger positive correlation between Hg and organic material in the O-
horizon of forest soils was expected (Lag and Steinnes, 1978). However, the correlations 
between Hg and organic material in the O-horizon varied more than they did in the B-horizon at 
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all three sites. Variation in the topsoil, or the organic soils, of the forest floor may attribute to this 
finding. It is worth noting that samples from the O-horizon may have included soils from the A-
horizon or even the B-horizon at the time of sample collection. This could explain why some 
samples from the O-horizon reported relatively low percentages and concentrations of organic 
material and Hg, respectively. 
 
Conclusion 
 
 The baseline concentrations of Hg and percentages of organic material before the clear-
cut were found at three different sites in the White Mountain National Forest. Concentrations of 
Hg and percentages of organic material were higher at the O-horizon than the B-horizon at all 
three sites. The Hogsback site, farthest west of all the sites, had the highest mean values for Hg 
from both O- and B-horizons while the Mill Stone site, farthest east, had the lowest mean values. 
In the next five years, the three sites will be visited again to collect samples following the clear-
cut. Those data will be compared with the baseline data from this study to examine the effects of 
clear-cutting and removal of organic material on Hg and organic contents in the soil over time. 
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